(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

03.09.2003 Bulletin 2003/36 

(21) Application number: 03250908.5 

(22) Date of filing: 14.02.2003 



( ii) EP 1 340 522 A2 

EUROPEAN PATENT APPLICATION 

(51) int ci 7: A62B 23/06 



(84) 


Designated Contracting States: 

AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 

HU IE IT LI LU MC NL PT SE SI SK TR 


(72) 


Inventor: Soper, Adrian John 
Truro, Cornwall TR3 7HG (GB) 




Designated Extension States: 


(74) 


Representative: Akers, Noel James et al 




AL LT LV MK RO 




Howrey Simon Arnold & White, 
City Point, 


(30) 


Priority: 14.02.2002 GB 0203524 




One Ropemaker Street 
London EC2Y 9HS (GB) 


(71) 


Applicant: Soper, Adrian John 
Truro, Cornwall TR3 7HG (GB) 







(54) Nasal filtration device 

(57) A nasal filtration device adapted to remove 
minute particles from the air entering the nostrils, the 
device comprising a nasal insert adapted for insertion 
into a nostril of the user, the insert comprising a housing 
defining a passageway therethrough, a filter element 
disposed within the housing and extending across the 
passageway, wherein the filter element comprises a fil- 
ter membrane secured at its periphery to the interior sur- 



face of the housing, so as to provide a fluid-tight seal 
between the filter membrane and the inner surface of 
the housing. The filter diaphragm may be made of poly- 
propylene fibres and the housing may be formed of rub- 
ber-modified polypropylene, ensuring enhanced bond- 
ing capability between the two components. A pair of 
inserts may be integrally formed with a connective mem- 
ber. 
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Description 

[0001] The present application relates to filtration de- 
vices, in particular to nasal filtration devices, especially 
to devices for insertion into the nasal cavity to prevent 
particles, such as pollen, pollutants, bacteria and virus- 
es from being inhaled. 

[0002] It is well known that many illnesses and com- 
plaints are caused by airborne particles entering the 
body by inhalation. The nose is equipped with its own 
filter system in the form of minute hairs or cilia, adapted 
to trap these particles and prevent their entry into the 
organism. This natural defence system is however un- 
able to cope under all circumstances and the present 
invention seeks to provide an improved filter which sup- 
ports the body's natural defences. 
[0003] A particularly common illness is hay fever, 
which is caused by allergic reaction to particular pollen 
particles entering the body. It is estimated that in Great 
Britain alone more than 12 million people suffered from 
hay fever in 1999. Many sufferers resort to the use of 
medication, normally of the anti histamine variety, to 
suppress the effect of hay fever, but the use of drugs 
can have side effects such as drowsiness and persons 
using such medication may be excluded from driving or 
using machinery. 

[0004] Other illnesses related to particle inhalation in- 
clude asthma and emphysema. In large cities where at- 
mospheric pollution is acute, the incidence of such ill- 
ness is extremely high and steadily rising. In extreme 
cases, people are forced to use face-masks to reduce 
inhalation of particulate matter, such as are present in 
the exhaust gases emitted by motorised vehicles. 
[0005] Bacteria and viruses can also be transmitted 
by inhalation. The risk of infection in this manner is par- 
ticularly high in circumstances where many people are 
in close proximity, where there is a severe risk of trans- 
mission of communicable diseases such as influenza, 
tuberculosis, meningitis and the common cold. 
[0006] Accordingly, there is a need for a device to al- 
low air being inhaled to be filtered that is simple, easy 
to manufacture and has an effective working life. 
[0007] A large number of devices have been pro- 
posed to prevent inhalation of airborne particles. GB 2 
21 6 806 A proposes a nasal air filter comprising two na- 
sal inserts for insertion into the nasal cavity. These in- 
serts each support a cylindrical filter element. Such de- 
vices are however extremely difficult to breathe through, 
since the pressure drop across such filter elements is 
high. The user will therefore revert to breathing through 
the mouth, thereby negating the benefits of using the 
proposed device. 

[0008] Another, similar device is known from US 
3,905,335 A, which includes wads of material, such as 
cotton wool or cellulose acetate, as filter elements. Such 
wads are also highly restrictive to breathing, particularly 
once they have taken up moisture, which is always 
present in the nasal cavity. Again, the device is therefore 



not effective in performing the intended function, while 
allowing the user to continue breathing through the 
nose, and the user will quickly revert to breathing 
through the mouth, as discussed above. 
5 [0009] GB 2 289 846 A uses filtration members com- 
prising disk-like planar membranes. The membranes 
are supported in annular peripheral frames. Such 
frames however provide insufficient stability to the de- 
vice whereby the membranes may tilt within the nasal 
cavities allowing air to flow around the filter. Air by-pass- 
ing the filter in this manner is clearly not filtered. There- 
fore, the user does not obtain the benefits of wearing 
the filter device. 

[001 0] Despite the many attempts to produce a work- 
able design for a nasal filtration device, none of the prior 
art devices have overcome all of the above problems to 
achieve a design which not only functions effectively but 
is also comfortable to wear and which does not impede 
breathing. For this reason , many people continue to use 
face-mask filters which are both unsightly and uncom- 
fortable to wear. Only such large area face-masks have 
achieved the necessary breathing freedom with filter 
pore sizes sufficiently small to retain even the finest par- 
ticles, while being able to guarantee an effective seal to 
prevent the ingress of unfiltered air into the nasal cavity 
of the wearer. Additionally, such large area face-masks 
require considerable quantities of expensive filter mate- 
rial and are thus relatively costly to manufacture. Dis- 
posal of the face-mask, after use, also presents a prob- 
lem from an environmental stand point. 
[001 1 ] GB 2 354 952 A, by the same applicant as the 
present invention, discloses a substantial breakthrough 
in this field and initial trials indicate that both user com- 
fort and the ability to filter out even the smallest particles 
are superior to earlier devices. In one of its embodi- 
ments it uses a 3-ply filter membrane having pore sizes 
of between 0.3 and 0.75 microns. The design of this prior 
art filter relies upon a support frame from which a sack 
like pouch is suspended inside the nostril. It has been 
found that the suspension of the filter in contact with the 
surface of the nose may, under certain conditions, cause 
excess wetting of the filter material, while the support 
for the pouch is insufficient to prevent unwanted move- 
ment or flapping during breathing. 
[0012] The present invention provides a significantly 
improved filter assembly, which is comfortable for the 
user to wear, provides an effective seal within the nasal 
cavity of the user, such that substantially all of the in- 
haled air is passed through the filter membrane, and, 
once installed in the nasal cavities of a user, effectively 
filters substantially all of the particulate material in the 
air being inhaled. The advantageous design and selec- 
tion of materials allow manufacturing techniques to be 
used, which are both highly cost-effective and also en- 
sure the integrity of the assembly. 
[001 3] According to a first aspect of the present inven- 
tion, there is provided a nasal filtration device adapted 
to remove minute particles from the air entering the nos- 
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trils, the device comprising a nasal insert adapted for 
insertion into a nostril of the user, the insert comprising 
a housing defining a passageway therethrough, a filter 
element disposed within the housing and extending 
across the passageway, wherein each filter element 
comprises a filter membrane secured at its periphery to 
the interior surface of the housing, so as to provide a 
fluid-tight seal between the filter membrane and the in- 
ner surface of the housing. 

[0014] The filtration device of the present invention 
has been subjected to extensive laboratory testing and 
has shown itself to be almost 100% effective in the re- 
moval of particles from air being inhaled by a user of the 
device. Most surprisingly, it has been found that it is pos- 
sible for the user to have filtered from the inhaled air 
particles much smaller than any naturally existing virus. 
[0015] The filtration device of the present invention 
can provide relief for hay fever and asthma sufferers by 
preventing the inhalation through the nose of pollen and 
other irritant particulates, such as dust. Other uses of 
the device include the use at night to prevent asthma 
and allergy attacks due to bed mites and their faeces in 
pillows and bedding, and the use to filter out pet hairs 
which can cause asthma. 

[0016] Accordingly, in a second aspect, the present 
invention provides a method of preventing the onset in 
a patient of allergies caused by the inhalation of partic- 
ulate contaminants in air being inhaled, the method 
comprising installing in each nasal cavity of the patient 
an insert as hereinbefore described. 
[0017] In addition, the device can also prevent the 
transmission of airborne bacteria and viruses such as 
influenza and the common cold. Such devices could be 
used by travellers in vehicles, particularly on crowded 
trains and on airlines to avoid the transmission of con- 
tagious diseases. This application is considered revolu- 
tionary in this field as no other viral filtration system pres- 
ently available is personalised or small enough to dis- 
creetly fit inside the nasal cavity. 
[0018] Accordingly, a further aspect of the present in- 
vention provides a method for preventing the transmis- 
sion of air borne bacteria and viruses to a patient, the 
method comprising installing in each nasal cavity of the 
patient an insert as hereinbefore described. 
[0019] Further, the present invention includes the use 
of a device as hereinbefore described to alleviate snor- 
ing by the provision of a slight pressure drop through the 
nose while not causing the wearer to revert to breathing 
through the mouth; to prevent excessive nose-picking 
by not only obstructing the nose but also preventing 
build up of debris on the nasal cilia; to protect persons 
exposed to dusty or noxious environments; and to alle- 
viate passive smoking in environments in which smok- 
ers gather, such as public houses, bars and clubs. 
[0020] In a further development of the filter device of 
the present invention use can be made of the techniques 
developed in this device to prevent cross -contamination 
between patients in hospitals. It is a well-known and un- 



fortunate fact that many hospital inpatients succumb to 
further infections due to their stay at a hospital or clinic. 
The increased presence of undesirable bacteria and vi- 
ruses together with the patient's lowered resistance to 

s disease make them particularly prone to infection. The 
use of such nasal filters or the inclusion of similar filter 
material in breathing lines and air-conditioning equip- 
ment could be extremely beneficial in reducing inpatient 
sickness. One embodiment of the device of the present 

10 invention comprises a retainer for retaining the end por- 
tion of a hose or tube within the housing of the insert. In 
this way, patients being supplied oxygen, by way of con- 
ventional hoses and tubes, may dispense with the con- 
ventional nose-clip retainer and employ an insert of the 

'5 present invention to allow oxygen and filtered air to be 
inhaled. 

[0021 ] Embodiments of the present invention will now 
be described, byway of example only, having reference 
to the accompanying figures, in which: 

20 

Figure 1 is a perspective view of a filter device ac- 
cording to one embodiment of the present inven- 
tion; 

25 Figure 2 is a cross-sectional view of the filtration de- 
vice of Figure 1 ; 

Figure 3 is a cross-sectional view of a further em- 
bodiment of the filter device of the present inven- 
30 tion; 

Figure 4 is a perspective view of a filter device ac- 
cording to a further embodiment of the present in- 
vention; 

35 

Figure 5 is a cross-sectional view of a filter device 
according to still a further embodiment of the 
present invention; 

40 Figure 6 is a plan view of the filter device of Figure 5; 

Figure 7 is a plan view of an alternative device to 
that of Figure 6; and 

45 Figure 8 is an autoradiograph obtained as a result 
of tests conducted on the filter device of Figure 1 in 
the filtration of virus-size microorganisms. 

[0022] A filtration device according to a first embodi- 
50 ment of the present invention is shown in Figures 1 and 
2. The device, generally indicated by the reference nu- 
meral 2, comprises a nasal insert, generally indicated 
as 4. The insert 4 comprises a housing 6 having an outer 
surface 8. The housing 8 has an opening at each end. 
55 The inner surface of the housing 6 defines a passage- 
way 10 through the housing, along which air or other 
gases may be caused to pass. 

[0023] The housing 6 is shaped for insertion into a 



50 



55 



35 



3 



5 



EP 1 340 522 A2 



6 



nostril of the user and is preferably shaped to allow it to 
seat comfortably within the nostril. Once the insert 4 is 
installed in this manner, the outer surface 8 of the hous- 
ing 6 contacts the lining of the nasal cavity of the user 
and forms a seal between the outer surface and the lin- 
ing. In this way, substantially all of the air being inhaled 
by the user through the nose is caused to pass through 
the passageway 1 0 within the housing 6. Preferably, the 
housing 6 is constructed with a wall thickness and of a 
material such that it is sufficiently soft and compliant to 
allow it to adapt to the shape of the nasal cavity of the 
user. In this way, the housing 6 is better able to form a 
seal between its outer surface 8 and the lining of the 
nasal cavity of the user and prevent air or other gases 
from passing through the nasal cavity and around the 
insert 4. 

[0024] The housing 6 may be any suitable shape that 
is comfortable for the user to retain within the nose for 
an extended period of time and forms the required seal 
between the outer surface 10 of the housing 6 and the 
nasal lining. Preferably, the housing is generally cylin- 
drical in shape. In the embodiment shown in Figures 1 
and 2, the housing is tapered, such that is frusto-conical, 
when viewed in section. This shape has been found to 
be particularly effective in ensuring that the insert 4 re- 
mains correctly located within the nasal cavity and helps 
to prevent it from tipping sideways whereby air being 
inhaled can bypass the insert. The housing 6 may alter- 
natively be of a more complex shape to more completely 
match the nasal cavity ensuring greater comfort. 
[0025] The housing 6 is preferably formed with a 
rounded shoulder 11 at its end intended to be inserted 
into the nasal cavity of the user. This has been found to 
provide increased comfort for the user. 
[0026] The housing 6 may be any suitable length, in 
order to provide a passageway extending up into the na- 
sal cavity of the user, once the device 2 is installed in 
the nose. Most conveniently, the housing 6 has a diam- 
eter substantially the same as the nominal diameter of 
the nostril of the user. If the housing 6 is tapered, this 
diameter is that of the end of the housing intended to be 
outermost once the device is installed, with the housing 
tapering to a smaller diameter inwards within the nasal 
cavity. It is also convenient to have the length of the 
housing substantially the same as its maximum diame- 
ter. 

[0027] However, it will be appreciated that it is possi- 
ble to have a housing that is longer or shorter, provided 
that a passageway is present within the housing extend- 
ing up into the nasal cavity once the device is installed. 
[0028] The insert 4 further comprises a filter element 
12 extending across the passageway 10 within the 
housing 6. The filter element 12 is arranged within the 
housing 6, such that all the air or other gas being inhaled 
by the user is caused to pass through the filter element 
12. A preferred arrangement is one in which the filter 
element extends across the passageway 1 0 substan- 
tially perpendicular to the intended direction of flow of 



the air or other gas through the passageway. However, 
it will be appreciated that other orientations of the filter 
element may also be employed and achieve the same 
result. In this respect, the filter element 12 may extend 
5 diagonally across the passageway 1 0 within the housing 
6. The filter element 12 may be pleated or folded, in or- 
der to increase the overall surface area of the filter. Al- 
ternatively, the filter element 12 may be curved in one 
or two dimensions across the passageway 1 0, again in 
order to increase the surface area of the filter. It is an 
advantage of the device of the present invention that the 
filter element is thin, that is has a thickness in the intend- 
ed direction of flow of air or gas through the filter element 
that is significantly smaller than the diameter of the pas- 
sageway across which the filter element extends. This 
allows the air or gas to be inhaled by the user with little 
or no perceptible pressure drop across the filter ele- 
ment. Further, it allows the filter element to be secured 
at its periphery to the housing 6. In this respect, the filter 
element is secured within the housing by a form of me- 
chanical or chemical bond, or a combination of the two, 
in order to create the requisite seal. 
[0029] As shown in Figure 2, the filter element 12 is 
disposed at one end of the housing, in this embodiment, 
the end of the housing to be located innermost within 
the nasal cavity of the user, once the insert 4 is properly 
installed. In this way, access to the interior of the housing 
6 is maintained, once the insert 4 has been installed. 
This allows the housing 6 to be used to support other 
devices, such as gas tubes, as will be discussed here- 
inafter. 

[0030] However, it will be appreciated that the filter el- 
ement 12 may be disposed at any point along the pas- 
sageway 10 within the housing. 
[0031 ] The embodiments shown in the accompanying 
figures have one filter element. It will also be appreciat- 
ed that two or more filter elements, located either togeth- 
er or spaced apart along the passageway, may also be 
employed. One embodiment includes a fine filter ele- 
ment at an inward or downstream position of the pas- 
sageway 10, when installed in the nose and the user is 
inhaling, with a coarser pre-filter element located out- 
ward or upstream thereof to reduce clogging. 
[0032] According to the present invention, the filter el- 
ement 12 is secured at its periphery to the interior sur- 
face 1 0 of the housing 6. This arrangement provides var- 
ious functions. First, it ensures that the filter element 12 
is retained out of contact with the interior surface of the 
nose, thereby reducing unwanted wetting of the filter el- 
ement 1 2, thereby preventing the performance of the fil- 
ter from becoming impaired due to saturation by liquid. 
Further, this arrangement also ensures that the filter el- 
ement 1 2 is firmly held to prevent movement of its edges 
during breathing, which could cause air or other gas be- 
ing inhaled to pass between the filter element 12 and 
the inner surface 10 of the housing 6. Finally, this ar- 
rangement also prevents possible complete inhalation 
of the filter element 12. 
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[0033] Referring to Figure 2, the filter element 12 is 
retained between two flanges 14 and 16 extending in- 
wardly from the end portion of the housing. As a further 
safeguard against possible inhalation of the filter ele- 
ment 1 2, supporting members 1 8 may be provided. As 5 
shown in Figure 1 , these members 1 8 extend across the 
passagewaylO at the end of the housing 6, such that 
they will be on the inner or downstream side of the filter 
element 12, when the insert is in place in a nostril and 
the user is inhaling. As indicated in Figure 1 , three radi- 
ally-oriented supporting members 1 8 are provided in the 
embodiment shown. In order to reduce restriction to the 
air-flow through the inserts 4, these supporting mem- 
bers should be as small as possible. Alternative embod- 
iments may use four or more members arranged in any 
practical configuration. In a further alternative these 
members may be omitted altogether. 
[0034] The insert 4, including housing 6, may be of 
any suitable material that is safe for the user to have in 
contact with the lining of the nasal cavity. It is preferred 
that the entire insert is prepared from the same material 
and it is an advantage of the device of the present in- 
vention that this is possible. The insert 4 is preferably 
manufactured from medical grade plastics material. 
Suitable materials include elastomers, preferably ther- 
moplastic elastomers (TPEs) and thermoplastic vulcan- 
izites (TPVs). Rubber-modified polymers, such as rub- 
ber-modified polypropylene, are particularly suitable 
materials from which to form the housing or the entire 
insert. Santoprene™ a commercially available, high- 
performance rubber-modified polypropylene manufac- 
tured by Advanced Elastomer Systems, has been found 
highly suitable for this purpose. Silicon rubber and sili- 
con rubber based composites may also be used. The 
aforementioned materials may be used either alone or 
in combination. 

[0035] A key element of the nasal filter is the filter el- 
ement 12. This is constructed from a filter material hav- 
ing fine pores, in order to ensure adequate entrapment 
of particles. Depending on the intended particles to be 
retained by the device (pollen, household dust, bacteria, 
viruses), the pore or mesh size may be selected accord- 
ingly. Preferably, the membrane should be effective to 
prevent passage of particles greater than 1 0 microns di- 
ameter. More preferably, the membrane should be ef- 
fective to prevent passage of particles greater than 5 
microns, perferably greater than 1 micron diameter. For 
complete protection against passage of all known virus- 
es, the membrane should be effective to prevent pas- 
sage of particles as small as 0.1 microns in diameter, 
preferably as small as 0.075 microns, and even as small 
as 0.05 microns in diameter. Any suitable material may 
be used to prepare the filter element. Plastic materials 
are particularly convenient. Polypropylene is particularly 
preferred. It is preferred that the material of the filter el- 
ement is the same as or complementary with the mate- 
rial of construction of the housing and remaining com- 
ponents of the insert. This is particularly advantageous 



when securing the filter element within the housing, for 
example by means of adhesives or welding. The filter 
element may be a single layer of material, or may com- 
prise mutliple layers or plies. The element may be wo- 
ven or non-woven. The present invention contemplates 
the use of laminated membranes comprising differently 
oriented layers of the same material or comprising lay- 
ers of different materials. A particularly suitable material 
for this purpose is HDC ™ll - J1 00 manufactured by Pall 
Corporation. This is a polypropylene based non-woven, 
3-ply membrane and is particularly advantageous in 
combination with an insert 4 of Santoprene ™. Other 
members of the HDC ™ II - J series may also be select- 
ed depending upon the particle size to be retained. It is 
also considered that other materials including polya- 
mide fibres, hydrophobic glass fibres, PTFE and modi- 
fied acrylic copolymers such as Versapor™ manufac- 
tured by Pall Corporation may be suitable candidates 
for the membrane material. 

[0036] The filter element 1 2 is firmly secured at its pe- 
riphery to the interior surface 1 0 of the housing 6 of the 
insert 4. This may be achieved by welding, glueing, en- 
capsulation, mechanical fitting or any other suitable 
means. One particularly appropriate method is ultrason- 
ic welding, whereby the filter element 1 2 is cold welded 
into place. Alternatively, full injection mould encapsula- 
tion using robotic technology may be used by placing a 
robotic feeder in the area of the injection mould machin- 
ery with full laser cutting of the filter element and full in- 
sertion by the robotic machinery into place within the 
mould tool. This process is known as "hot-running" and 
the liquid housing material is channelled around the filter 
element 12 at melt point and on cooling traps the filter 
element 12 within the solidity of the unit. 
[0037] In the embodiment shown in Figures 1 and 2, 
the filtration device 2 comprises a flange 18 extending 
around the exterior of the housing 6 at the opposite end 
of the housing 6 to the filter element 12. The flange 18 
serves to enlarge the overall diameter of the insert 4. In 
use, the insert 4 is placed within the nasal cavity of a 
user so that the flange 18 abuts the nostril and septum 
of the nose. In this way, the flange 1 8 acts as an obstacle 
preventing the filtration device 2 from completely enter- 
ing the nasal cavity and becoming stuck or trapped. It 
will be appreciated that alternative arrangements to the 
flange 18 may be provided. Thus, referring to Figure 3, 
a tab 20 is provided in place of the flange 1 8, extending 
from the outer surface 8 of the housing 6. Further alter- 
native arrangements include a plurality of spaced tabs 
or other protuberances extending from the housing in 
the same or similar position as the tab 20 and the flange 
18. 

[0038] A most convenient and preferred embodiment 
of the present invention is shown in Figure 4. In the em- 
bodiment of Figure 4, two inserts 4 are joined by a nar- 
row securing strip 22. The securing strip 22 both pre- 
vents the complete inhalation of the inserts 4 and aids 
extraction. The securing strip 22 can be made extend- 
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able or adjustable to allow for different spacings be- 
tween nostrils, allowing the device to be fitted to a variety 
of users. Both inserts 4 of the device of Figure 4 can be 
formed in one piece, together with the securing strip and 
supporting members if present, preferably by injection 
moulding techniques. They may however be manufac- 
tured separately by injection moulding or by extrusion 
depending on the particular desired shape of the final 
product. 

[0039] In order to cater for different sizes of user, the 
filter device 2 can be made available with housings 6 in 
a range of different sizes, from infant to large male, al- 
lowing also for the different anatomical characteristics 
of different ethnic groupings. The materials used for the 
inserts should generally be of neutral (skin colour) or 
transparent colouring for purposes of discretion. In cer- 
tain circumstances however it may be desirable to use 
particularly bright or visible colourings and decorations. 
[0040] As mentioned hereinbefore, it is advantageous 
to position the filter element 12 at the innermost end of 
the housing 6, as viewed with the insert 4 in place in a 
nostril. This allows ready access to the interior of the 
housing 6 even with the insert in place in the user. Re- 
ferring to Figures 5 and 6, there is shown a further em- 
bodiment of the filter device 2, in which a retaining ring 
28 is disposed within the housing 6. The retaining ring 
28 may be used to retain and support appliances, such 
as tubes for supplying gases, for example oxygen, to 
patients. One or a plurality of such retaining devices may 
be provided within the housing, according to need. Fig- 
ure 7 shows a further embodiment of this concept, in 
which the retaining ring 28 has been replaced by a pair 
of opposed retaining members 30 extending inwardly 
from the housing 6. 

[0041] In use, filter device of the present invention is 
inserted in the nose of a user such that the insert 4 ex- 
tends upwards into one nasal cavity, with the filter ele- 
ment inner most within the nose. The insert 4 is inserted 
until the obstruction, such as the flange 18, the tab 20 
or the connecting strip 22, if present on the device, con- 
tacts one or both of the nostril or the septum of the nose. 
At this point the device is in place. A substantially gas- 
tight seal will have been formed between the outer sur- 
face of the housing and the lining of the nasal cavity. 
Small adjustments to the position of the insert within the 
nasal cavity may be made in order to improve the seal 
or to improve comfort. 

[0042] An insert is installed in each nostril. Once in- 
stalled, the user breathes normally through the nose, 
causing all inhaled air and gases to pass through the 
passageways of the inserts and through the filter ele- 
ments. In general, the device will offer little to no ob- 
struction to normal breathing. The user is advised to 
breathe as little as possible through the mouth, in order 
to minimise the amount of air or other gases by-passing 
the filter elements in the nose. 

[0043] Once exposure to the contaminated air or gas 
has ended, the inserts may be removed. The inserts 



may be made integral with the remainder of the device, 
as mentioned above. In this case, the entire device is 
replaced, once the filter has been exhausted. Alterna- 
tively, the inserts may be made removable from the re- 
5 mainder of the device, such as the flange or securing 
strip. In such cases, the inserts only may be replaced 
and the device reused. 

[0044] Referring again to the material of the filter ele- 
ment, it was a surprising discovery that the 3-ply poly- 
10 propylene fibrous material employed in the present in- 
vention can filter particular material much smaller than 
pollen and dust particles. As noted, this material will al- 
low particles as small as individual viruses to be trapped 
and retained. Accordingly, in a broader concept, the 
15 present invention also provides the use of the aforemen- 
tioned material in the filtering from air and other gaseous 
streams viruses, bacteria and particles of like size. 
[0045] The efficacy of the filter device of the present 
invention will now be demonstrated by way of the fol- 
lowing example. 

Example 1 

[0046] Experimental tests were conducted on the na- 
sal filtration device of Figure 1 . The insert was prepared 
from Santoprene™, a rubber-modified polypropylene, 
available commercially from Advanced Elastomer Sys- 
tems. The filter element was made from HDC ™ 1 1 - J1 00, 
a multi-ply, polypropylene fibre material manufactured 
by Pall Corporation. 

[0047] The filters were tested using two separate 
sources of viral DNA. A first source comprised PGL3, 
an artificially created virus consisting of 5000 base pairs, 
which is many orders of magnitude smaller than any- 
thing that exists in nature. A second source comprised 
Lambda DNA having approximately 48000 base pairs 
and which is still considerably smaller than any influenza 
virus. 

[0048] The viral DNA sources were put into solution 
at a number of different concentrations and put into sy- 
ringes with the nasal filtration device at one end. Pres- 
sure was applied to the syringe to force the solution 
through the filter. 

[0049] DNA hybridisation was then undertaken on the 
filters using the southern block technique to radioactive- 
ly label the sequences for plasmids and bacteriophage. 
This identified any viral DNA captured in the filter, which 
showed up as spots on an x-ray film. When the concen- 
tration of viral DNA was high in the solution, the pick up 
was equally high in the filter. The results of the test to- 
gether with the respective solution concentrations are 
illustrated in the autoradiograph of Figure 8. 
[0050] The tests showed that the nasal filtration de- 
vice succesfully traps minute particles, many times 
smaller than viruses that exist in nature. 
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Claims 

1 . A nasal filtration device adapted to remove minute 
particles from the air entering the nostrils, the de- 
vice comprising a nasal insert adapted for insertion 
into a nostril of the user, the insert comprising a 
housing defining a passageway therethrough, a fil- 
ter element disposed within the housing and ex- 
tending across the passageway, wherein the filter 
element is secured at its periphery to the interior 
surface of the housing, so as to provide a fluid-tight 
seal between the filter element and the inner sur- 
face of the housing. 

2. The filtration device according to claim 1, wherein 
the insert is substantially cylindrical or frusto-coni- 
cal in shape. 

3. The filtration device according to claim 1 , wherein 
the outer surface of the housing is shaped to sub- 
stantially match the shape of the inner surface of a 
nostril of the user. 

4. The filtration device according to either of claims 1 
or 2, wherein the housing is formed of a readily de- 
formable material, capable of adopting the shape of 
the nasal cavity of the user, once inserted therein. 

5. The filtration device according to any preceding 
claim, wherein the filter element is secured to the 
interior surface of the housing by welding. 

6. The filtration device according to any of claims 1 to 
4, wherein the filter element is integrally moulded to 
the interior surface of the housing by full injection 
mould encapsulation. 

7. The filtration device according to any preceding 
claim, wherein the filter element is supported by 
supporting elements extending from the housing. 

8. The filtration device according to any preceding 
claim, wherein the filter element is effective to pre- 
vent passage of particles greater than 1 0 microns 
in diameter. 

9. The filtration device according to claim 8, wherein 
the filter element is effective to prevent passage of 
particles greater than 1 micron in diameter. 

10. The filtration device according to claim 9, wherein 
the filter element is effective to prevent passage of 
particles greater than 0.05 micron in diameter. 

11. The filtration device according to any preceding 
claim, wherein the housing and the filter element 
are made of the same or complementary materials, 
whereby they can be readily bonded or joined to- 



gether. 

12. The filtration device according to any preceding 
claim, wherein the filter element is formed of poly- 

5 propylene fibres. 

13. The filtration device according to any preceding 
claim, wherein the filter housing is formed of a rub- 
ber-modified elastomer. 

w 

14. The filtration device according to claim 13, wherein 
the filter housing is made of rubber-modified poly- 
propylene. 

*5 15. The filtration device according to any preceding 
claim, further comprising retaining means serving 
to retain the insert at the desired position in the nose 
of the user and prevent its inhalation. 

20 16. The filtration device according to claim 15, wherein 
the retaining means is integrally formed with the 
housing. 

1 7. The filtration device according to either of claims 1 5 
25 or 1 6, wherein the retaining means comprises a tab 

extending outwards from the housing. 

1 8. The filtration device according to either of claims 1 5 
or 16, wherein the retaining means comprises a 

30 flexible flange adapted to seat against the under- 
side of the user nose. 

19. The filtration device according to any preceding 
claim, comprising two nasal inserts and a connect- 

35 jng member, the connecting member being con- 
nected to and extending between each nasal insert. 

20. The filtration device according to claim 19, wherein 
the connecting member is flexible, such that it as- 

40 sumes a shape substantially corresponding to the 
nasal septum of the user, once each of the inserts 
is inserted in a respective nasal cavity of the user. 

21 . The filtration device according to either of claims 1 9 
45 or 20, wherein the connecting member is adjustable 

in length. 

22. The filtration device according to any preceding 
claim, wherein the insert comprises two or more fil- 

50 ter elements. 

23. The filtration device according to claim 22, wherein 
the two or more filter elements are spaced from 
each other in the direction of intended air flow. 

55 

24. The filtration device according to either of claims 22 
or 23, wherein the two or more filter elements have 
different pore sizes. 
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25. The filtration device according to any preceding 
claim, wherein the filter element is arranged diago- 
nally within the passageway. 

26. The filtration device according to any preceding 5 
claim, wherein the filter element is pleated or folded 

to increase its overall surface area. 

27. The filtration device according to any preceding 
claim, wherein the filter element is curved in one or 10 
two dimensions to increase its overall surface area. 

28. A filtration device substantially as hereinbefore de- 
scribed having reference to Figures 1 and 2, Figure 

3, Figure 4, Figures 5 and 6, or Figure 7. is 
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